Delayed maturation of neuronal architecture and synaptogenesis in cerebral cortex of Mecp2-deficient mice.
We detected morphologic abnormalities in the cerebral cortex of Mecp2-hemizygous (Mecp2(-/y)) mice. The cortical thickness of both somatosensory and motor cortices in mutants did not increase after 4 weeks of age, as compared with that in wild-type male mice. The density of neurons in those areas was significantly higher in layers II/III and V of Mecp2(-/y) mice than in wild-type mice, particularly in layers II/ III after 4 weeks of age. In layer II/III of the somatosensory cortex of Mecp2(-/y) mice, the diameter of the apical dendrite was thin and the number of dendritic spines was small. Electron microscopy revealed that two-week-old mutants already had numerous premature postsynaptic densities. These results indicate that Mecp2(-/y) mice suffered delayed neuronal maturation of the cerebral cortex and that the initial neuronal changes were caused by premature synaptogenesis. Rett syndrome patients with a heterozygous mutation of Mecp2 display developmental disorders including cortical malfunctions such as mental retardation, autism, and epilepsy. Our results provide evidence of the similarity with Rett syndrome brains in some respects and suggest that MeCP2/Mecp2 plays some role in synaptogenesis.